Induction of the mitochondrial permeability transition by N-ethylmaleimide depends on secondary oxidation of critical thiol groups. Potentiation by copper-ortho-phenanthroline without dimerization of the adenine nucleotide translocase.
Addition to energized rat liver mitochondria of low micromolar concentrations of the thiol oxidant, copper-o-phenanthroline [Cu(OP)2], causes opening of the permeability transition pore, a cyclosporin A-sensitive channel. The effects of Cu(OP)2 can be reversed by reduction with dithiothreitol (DTT), suggesting that a dithiol-disulfide interconversion is involved. However, at variance with all pore inducers known to act through dithiol oxidation, the effects of Cu(OP)2 are not prevented by treatment of mitochondria with low (10-20 microM) concentrations of N-ethylmaleimide (NEM). Rather, these concentrations of NEM potentiate the inducing effects of Cu(OP)2. We show that this enhancing effect of NEM is blocked by the subsequent addition of DTT, indicating that potentiation by NEM is mediated by an oxidative event rather than by substitution as such. We find that also pore induction by high (0.5-1.0 mM) concentrations of NEM in the absence of oxidants is completely blocked by reduction with DTT or beta-mercaptoethanol. These results underscore the unexpected importance of oxidative events in pore opening by substituting agents. Since we find that pore opening by Cu(OP)2 or by high concentrations of NEM is not accompanied by dimerization of the adenine nucleotide translocase, we conclude that the translocase itself is not the target of the pore-inducing oxidative events triggered by Cu(OP)2 and NEM.